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l/E 



1 1 

C I 0. 0 2 %JSLT, 

Si: 0.7—1.1%, 

Mn : 0.8 %J^T, 

Ni : 0.5 %J£1T, 

Cr : 8.0-1 1.0 %*S5, 

N : 0.0 2 %WT, 

Nb: 0. 1 0-0.50%, 

Ti: 0.07-0.25%, 

Cu: 0.02-0.5%, 

B I 0.0005-0.02 %, 

v : o mmu) -o.2o%, 

c an x z/Mg<D imtfzit2m: ^-wt o m^m) -0.0 1 %, 

y & xx/r em«i % i #m±07c^ : £-fto (is^n) -0.20%-e^o, 

^^^Fejoi^pJ^S^^liE!^^^^ 0 , TIE (1) - (3) ^Z-f^xmtzlrlt^®. 

i&z^-fz mm t mmunit& • asanas • essm t * nmm Lf:7xH h %m 

3 Cr+ 4 0 S 6 1 ( 1 ) 

Cr+ 1 0 S 2 1 ( 2 ) 

420C-1 1. 5 Si+7 Mn+ 2 3 Ni - 1 1 . 5 Cr- 1 2 Mo+ 9 Cu- 4 9 T i- 
2 5 (Nb+V)- 5 2 A1+ 4 7 0 N+ 1 8 9 ^ 7 0 (3) 

im^m 2 ] 

vco^*s^o . 01-0.20 %x&z>m>£M i izmm<omfco 

canx z/Mg<D mttz (± 2 n<D^m^tf o . o o o 3 - o . o i %t* & m^m 1 

[IS*JS4] 

Y£> =t XfR EM^H 1 «J^Ji<7)7C^co^S^-&ftO . 0 1-0.20 %-e&£IS*JS 
1 ICfBfJc^il^o 
[Si*JS5] 

£<bu. Mo: o.5o%^t, ai : o . i o %i^r<Dm^Eiimx.tzm^.M i ^um.<vm 

sr^s^ H B H $ -tffc&siiR* i%mmm& x ir mm. Lxnhti%<kmm.m.*^~tz> nam 1 

- 5 ^ia«co^ 0 

% n $ * tz mmm * '<% m be m & x irmm Lxfthtiz&mmmzG-fzm&mi 

- 5 iz%m<vm$io 



mitm 2003-3079701 



#11 2003-319733 



^-v: 1/ 



[0 0 0 1 ] 

#§&Wl±, 8 0 0 - 9 0 0V(D&M.&M&lZ&\<*Xfem^&&&9bM^>iS><r>ffi%.tf 
[0 0 0 2] 

7nn^^, tt«ilfltfH«f, ■b>?-AM7 , ) -7-7 9-, f-^U7*^gifx 
> v y ffl% if X Hg&SBl*^ »f <b *i * „ 
[ 0 0 0 3] 

mnzm^^ 0 z<Dtnt>, ^tnzmmznzumt^ ^.iz^mw^^mm^mi-x 

ffl n ^ flfettiij *t Iftih £ #* i" & <J&^ 7& ? & & Z. t <b , fg;?S$al4 K « ti ft »t *i f i" ft ft 

jgc^^^ec: *-t< ft* tti>K. mm^zuw&m^m-L^nmit^^^^ < 

ft £ o r% ^fifitttt <o&m £ m h _b -c»3M4 * «£tt -f £ - i± t? § ft v ^ 

[0 0 0 4] 

W-^ttwSSV^iV'f h^Xf> U^mt LTS UH 4 0 9 L^SUS 4 3 0 J 1 L 

a^tt^o suh409l teunx&^&mm&ii* <o , i^#'7gswi: & 

Ltv^K S U S 4 3 0 J 1 L(i 9 0 OICTO^ffl^) Plfgft®n/tIt^14^^"r^o L 
[0 0 0 5] 

TSEOifiMfrjdljU Crl"*/l/**l 7.0-2 5. 0%O7x7^ h 5fcff&JB*-r 

N i (Dm&ma i:iot*^ fim^HB L'tv^o L L > W&fc$k<K>m% if 7s M&Utf iz 
[0 0 0 6] 

f^t2C(i, 1 3 %Cr3UC;i3V>T 1 8 % C rTfc t |SJ^Ja±<7>iitaM££^ U ^offi 
S£#0Ufctt£3c#Lfc:7i7'f H7r> U*iP|j& s g|^$*i-Cv>.& 0 d tL(i@v#Nb$r 

^fis^ittcoa:ii^ov^T{i#^cose^75 ? ft^nTi3<b-r, -t-e^fciS^omLv^^ 

[0 0 0 7] 
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#It^CM3{U±, CrU^OVtfl 1.0-1 5. 5%ONbM7x7^ h^it^^T->P 
/Si*0. 7 - 1. 5 0|£BBtc^L<««Ii-SC t^«t *) £ n^^tt3&*»*H|6l±Lr 

[0 0 0 8] 

i|ra4Cli, Cr : 1 1 - 1 4%^lft^ + v^7x7^ h^^r->PX^ 
[0 0 0 9] 

#H\fc1tt5 Ktt, Cr^^;U^8. 0 - 1 0. 0%O^>v>Sf^jgK«P*tffl7jL7'f 
h^ffit^ii^^^^nTv^o C(^ii±SUH 4 0 9 L «t •) &ffit?IM££fa±£-£&7$ ?, Mg; 

«s*)ttoifii±ji*H$*L-r^?>-f, (iri£) £J&}I : m£ft--5- 

[0 0 10] 

14, ^*v^±$<btii + v-^w^s^M^^S*^EiaS!liJS*efi:#L7t, Cri^;M ? i 

7 j± it n ss?-f ttt t mm * m m k ^ l t sae- & < & # -r & & * m m l t & <b i\ * 

[0011] 

[#™i 3 #ra¥3 - 2 7 4 2 4 5^&$R ( 3 H^±fif Iff- 4 M£-hffll 9 fir ) 
[tettlfcit 2 3 #i¥5 - 1 2 5 4 9 l-^r&m (RBO 0 1 2 - 0 0 1 6) 
[# WfjCWL 3] #ri¥7-l 1 3 9 4 (Wtft 0014-0021, 0 0 2 8 - 

0 0 2 9, m 6 , HI) 

[#It^4 3 4#H¥7- 1 4 5 4 5 3-t<2r# 0 0 1 1 - 0 0 2 1 ) 

[Jftlfrlfclft 5 3 #IU§¥ 1 0 - 1 4 7 8 4 8 (g« 0003-0005, 001 

4) 

[# fP^m 6 3 #P*§¥ 10-204590 (g$ 0026-0036, 007 

2) 

[WlWtltt 7 3 1 0 - 2 0 4 5 9 1 (8M 0028-0037, 007 

4) 

[0012] 
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iii:^tl/:o fztzL, n&^fe, mn : &M1t\&zo\,^x It 8 0 0 - 9 0 0 °CMv> 
TSUS430J 1 L £[5j^l^;l.£$tff U ^oji^Ml^c & ftfti i t am £ o 

o 

[0 0 13] 
[0 0 14] 

&*m&:x*$>2>m.mi l z^>xm&Ltztz?>, ±$mn^^xi>^i t z [j&wmi t rst& 

fiif fcttJ * £5£ W KI?3Ht & < M £ $ * ^ 3M£ri* jl. m $ n T </> 4 v \$M ± £ & J® H 
Sfc#x.S>*ifco -ei^iWHtfeH-LTtte*, feft (3) SoJ:ii:t-xft>f h/^ 
^^^li^^tLTV^ft^-^joV^T, (1) sUsitf (2) ^"C^i" <t 9 Sit 

erotic [mms t mmumm} zmzmtn zmm^fc-tzzttimb 

fr\Z?j:-otZo 
[0 0 15] 

X.TT i frft-g-e^Jnii"* - t ») 14<7)[6jJiK^f$j-C&& - tffrfr^tZo £ <b 

[0 0 16] 
[0017] 

fz 0 fit, rf&anttj rw-sssBHtisu *iWK&#u*scuoa:Ei6H*ji,aj 

[0 0 18] 

ti d ft. o iz v > t L <r> X*$> Z> 0 
1" _tf B B 69 i± . Kfi%{Ci3i^-t\ C : 0. 0 2 %JUJLT, Si: 0.7-1.1%, 
Mn I 0.8 %\XT, N i : 0.5 %J^T, C r : 8.0-1 1.0 N : 0.02 % WT 

, Nb : 0.10-0.50%, Til 0.07-0.25 %, Cu : 0.02-0.5%, B : 

0.0005-0.02%, v:o (M ; ma) -0.20 %if £ L<(± 0.0 1-0.20% 

, Caio X ZfMg<D im.£?zli2U: 0 (MffiW - 0 . 0 1 %$f £ t < t± 0 . 0 0 0 3 

-0.01%, Y^i^REMo^ *> i«m±<7)7c* : ^-fto (M2ra) -o.2 0%fcf£ 

L<f± 0.0 1-0.20 %-e* (9 . ^^Fe-fc J: £^T^MTO%:^<b& *9 > TIC ( 1 

) - (3) ^-t^xmtz-rit^m.^m-r^^^tmnumim • Afi&& • i&um 

3 Cr+ 4 0 S i^ 6 1 ( 1 ) 

Cr+ 1 0 S i=£ 2 1 (2 ) 

420C-1 1 . 5 S i+ 7Mn+ 2 3 Ni - 1 1 . 5 Cr- 1 2 Mo+ 9 Cu- 4 9Ti- 
2 5 (Nb+ V)- 5 2 A1+ 4 7 0 N+ 1 8 9 ^ 7 0 (3) 
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[0 0 19] 

ifc, ±fEfWKKi3V»-C\ Mo: 0.5 0%JUJLT, Ai: 0.1 0%WTOt^DDx!t<) 
[0 0 2 01 

::-e, (l) - (3) ^:o7c*<o»»ftc»i#7c*o^**K*%-e*L3ttt* t ftA 

[0 0 2 1 ] 

^^TO H H H $-tt/;^S«i:(±, S^ H B B *l75 ? l 0 - 9 0 BfcfflW* 

% L T ft »b ft h ±m It , ft **atJ K ^ B a H L & <D -C & * o 
[0 0 2 2] 

[0 0 2 3 J 
[0 0 2 4 ] 

^<7) 7x70 ^K-ifeawR-cttiftig lt^^^o tzmtz *ttSB*#^ l £ & ot* * 0 

[0 0 2 53 

[111;, 10Cr-0.9Si-0. 3 Nb- 0 . 1 V-0. 1 Cu^Witt^7x7^ 
h*»»:oi,»t, BEffi^filK:** L4 5° 7? ft O Hi (ro) tc&tti", T i£^r*<A*£W*J 

Ut LTIi, OT4 . 0mmOig«S: 700-1 OOOtCl 53^MLT 10-90 

> m.W-4. OramOigSS-ft 1 0 5 Oti: lMML/:^^ffitL/;o 
E*E*2. Orami-Cit^EILfct, 1 0 5 0 'CCttSfc L T^£W $ dtKbtf* 
fc3l3RW«fi-*i»iJfliLfco HI 1 ^<b=b^£ t n T i £ 0 . 0 7 «i%W±M$^-S 
r D «t* , 3&*U±#i-4o ^^«5m*£ B B B $^£i:(:J: *K 1"<<T^Ti^r 

mmm^z^x rot* 1 - ^t(p]±i-^)o 

[0 0 2 63 

£frfctf>3Sli:&i*LfciPi?*-C$:v»j&*, *<0J:ii:tjtf>ii4, 1-fc*>*>, Nb«t •) 

Klbi-SCtUJ: 0, «^MB#oSIS B B H<7)P^^*nXtt<Of6]±u^-5FiJ4 (111) ffiH£- 
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m.$i<7)%mmfzmi-z>o t i^r*^ 0.07 n%w± t & o £ t § , -t^mm^it 

-r^ii(Dt^^hri^ 0 ttz, m&M£Uftm&&Z^tzm&lzm%ffl%Nb-Ti?fr%flii 
£&j£U i!ft«l*tc-e-o#fffi**»JPlttlRl±Srlfl*i-*fc$n* (10 0) ffi* 

&m.m.<r>%m*wm-tz>tki>\ t z, (111) B*^«M»oi6ai*iEJi$*-&<>©fc#x.' 
<b*t& 0 

[0 0 2 7] 

H2 1C, 10Cr-0.9Si-0.3 Nb- 0. ITi-O. 1 V-0.0 0 IB fclkfc&Jc 
t-f2>~7^?4 h&Mlzo^X , -^^-jgi&iBJKis J: O^^t* 9 0 0°CX 2 0 0 BfFefj 

0 mmOiii«^ 2.0mmi "C^Wffi5£ Lfc&, 1 0 5 0 ttfl^lM LT^fWSJI 

£*fc*><a£fl§v>fc 0 ddT\ * ;u ^ - » & iaa? t i v ^ ;u tf - ffi r- # *!> 0 
^ifti^EES^riaifc^fftc** i 3 K> J IS Z 2 2 0 2i:*ftU5^KRM- (i2 
mm) SrflURU J IS Z 2 2 4 2 CilLT- 1 0 0- 2 5 t^)fijf t^t^lTV\ 
W»fiKtiRJRi*^^-Oia«j&^i*n/^-TOfiaF**ai>^o $tftif»f±, J I s 
Z 2 2 8 1 C$iLt^9 0 0ttli2 0 0 BfKtJnSfc U#^WWT-«)llflj 
SP*ffl!l3cLT*i6 7to 0 2*»?>*»3&»* J: -9 H % B £jg*#;£-r& 7 x. 7 -i h ^fHHis^T 
, Cu(± 0.02 K*%«jS©«*ifeJjnT?ftaitttto3fc#tc*j»tcftffl-r-So fc*f U o . 

5 ®i%£agx.£ t 9 0 0 , C-C«>#HMttert s fc*K#ffc-** t mtz^^m^hfitz 

o 

[0 0 2 8] 

Tti, Cr^»S iO»ffctcj:-53l?iltOffl^9 ^^©TP^'fb^Cutc J: >) d t 

[0 0 2 9] 

8~14Cr-0.5~1.0Si-0.3 Nb- 0 . 1 Ti - 0 . 1 V - 0 . 1 Cu* 

KttJSt?§*J«te£WLfcv»fctf>t$lJttf£;K.£o 03^*)H «fc 1 K> CrtSi<7)# 
tl75 ? {&Tt^i^ 9 0 0 °CX 1 0 0f%m<nmmzt5\,*xm'%mti> i 5k£.-t2>o 

t>-^tc^v^T, 9 o or^owiftaai^ttfc^ttow^isiJEL'ifaaJt^^Ei-ai 

[0 0 3 0] 

mmi&mimtmmzmftizffi&Ln&ffimm^owey-fti y v<D&&i-z&mx 

lb*), #C5$ (1) £ XV s (2) iza ot#S$^o 

3 Cr+ 4 0 S 6 1 ( 1 ) 

Cr+ 1 0 Si^2 1 ( 2 ) 

[0 0 3 1 ] 

HI 4 8~14Cr-0.5~1.0Si-0.3 Nb- 0. ITi-O. 1 V-0. lCu* 
i$M^L, ^o_h|e (l) (2) ^^i^t7x7-f F^ii:o^t, 

AM=420C-1 1 . 5 S i+ 7 Mn+ 2 3Ni- 1 1. 5Cr- 1 2 Mo+ 9 Cu- 4 9 T 

1 - 2 5 (Nb+ V)- 52A1+4 70N+189 

XfcmZtiZ AM1HtJE^[pJ(;4 5° ^IfiJOMSflSR^-COffCKO^^^^i-o AM 
jlti^^^-r h ffi t * - X f <Y >X*0:Ltzi> <DX$>& 0 H4H*)*4 «t 
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-f&o Lfe**oT, (1) sS&J:^ (2) sSfciltfcU ^oTf£ (3) *«r»fci"*^U 

420C-1 1. 5 Si + 7Mn+ 2 3 Ni - 1 1 . 5 Cr- 1 2 Mo+ 9 Cu-4 9Ti- 

2 5(Nb+V)-52Al+4 7 0 N+1 89^70 (3) 

[0 0 3 2] 

3^mtffl<. 8>*«»toe*, *»W-ettC, Nit, 0.0 2gi%^totW 

It#£;ft&o £43, Tij3<tO r NbO^*nfi«:ajE'fbi"^(fC + Nfi* J 0. 0 1 ~0. 0 2R 

ft-a-^i&O. 0 1- 0.0 2fI%t:t^CH s Ii Lv> 0 
[0 0 3 3] 

4, «^^:lft^ttfc»Wa*fktt«:Wa:$-**UJi«rfE (1) itlsil)' (2) ^^M^^ 

stfc-*-ieHK:s itexvcvo^mz^y h u-)v-rz>&^tf$>2> mmm 3 ) 0 

tmfflZti&o -tttt>t>. Si, Cr^^i^it ?S t*ftR£-84 S UH 4 0 9 L 

<&&o-^-£\ S ittili 0 . 7 - 1 . 1 Si% L SittiOJ: »)!ifi 
HEIBtiO. 8 ~ 1. 0 £ 0 ifc, Crttlli 8 . 0 - 1 1 . 0 gi%*iCi^ 

LfZo Cr^tiOi L^mmi*9. 0- 1 1. 0 M%*»t?* 0 , $6C«fiL 

v»«ffflti 9.0-10.0 K*%*j||-C**o 
[0 0 3 4 ] 

sui^t, #k 9 o ovwovx^&titzAir-frmjg&Z'&^t-tzm&izit, o. 

2-0. 8 Sf4%<7)i&B-CMn£^;fr Lv> 0 
[0 0 3 5] 

Nii±, fiffl«tt«5fc#»iti3fir«rT?*s**, a«l***niia!#«:*fr'fb$**^tto* 
Sr«§»?ftaaMbtt*^'fb$**snj5 t *-&o -o£#>, Ni^tio±isiio.5jti% 

[0 0 3 6] 

ftm-?z> t#x.T i zom^no. i o«fi%JSL±-e^^*s 0 — 7?> «*ifcNb8& 

*n(±^f^^fi£lH4^^b$-^^o -e-^T*, Nb-g-W4«i0. 10-0.5 Office tea 

^Lto ct *)jasv»ift3gttfc*iaaiijai*ri»4Hj±o. 10-0.4 on&%<7>mmt-r&z t 

[0 0 3 7] 

Ti(±, CiiJitfNfcBjfeU — tet:J±»a*JK^tt«:5S:#i"4 - t *m b fix & & 

^ *f&«Tttis®tt tt) 4r3c«ft-&fc*tc^nrtcm5i^*)S 0 mmo^m 

nmto. 0 7Kfi%w±oTi^*iciov^TMi : tc^n^ (fr^ni) o fcJfu a*i 

*Mi±0. 0 7 - 0.2 5Si%i:IgLf: 0 ffi l^;K£>i£SS3£Jg£t#& K(i T i ^ 6 (C + 
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Zffifz-f £n IZT iZmtiQ-fZZ ttfMi L^o tfz, S UH 4 0 9 L fc[B]^JiJL±co^ 
[0 0 3 8] 

*£<&£ 0 Mo£^T$-ti:&^(±0. 5 0Rfi%WT<7>iSHTif 3 CI Lv> 0 & 

TiN fSfiMtt^SSHfaTi-^ 3. 0Sfi%^^x.Ti^Jni-^^-e(i^v^ o 

[ 0 0 3 9 1 

$-tir^»HI±, »B toa^fr^is^-CCu^ 0. 0 2 Ii%W±#t$t^ - t rt ? 
M"C**o fcrtfU Curi ? 0. 5«l%^ix.-S fc»*a»fb14#ft*U#fbi-* (ffiiE 
02) o Z<ntz#>, ^■CliCulrtl* 0. 0 2 - 0. 5 Si%CS^Lfco 
[0 0 4 0] 

3fr*(±Nb t *jv»t#H WC**o 3 «b K V liW#5SBMbte<z>5fc#K 4 * 

at*U#x?)Mo fcrtfU 0. 2 0fi%^ii4 t *nl14^ftS$&14?)&T£i£ 
<o Lfc^ot, V£y^d1- £*#£-(±0. 2 0St*%J^TO«i8-Cff ^^35^**0 
, ±|BVO^**+55*^^*t3(±0. 0 1 - 0. 2 0Rf%«iiTat4C L 

[0 0 4 1 ] 
[0 0 4 2] 

$H~3fe$M"&fc*I>Kti0. 0 0 0 5Si%tt-h^Bif«It^So 0. 0 2R1 

%£jgx.Tj§fiJKB S:«SJini-4 i: * -MMWM L, tim&1P9Sil"t Z t t i> UfifiULtt 
^iPo-c^bi-^o ^f§B^-et±Cu : 0.02-0. 5lt%t £<Mcb£o. 0005-0 
. 0 2It%©iIt*tt?^^o 
[0 0 4 3] 

Ca*3«fcU f Mgf±, StOgW56<, MnS ^***«i:W-lttt*5fc#i-*o 4fc 

^m^umta * mm.ir & m& \zznh <o?tm * c x : mu~t * ? -e § & 0 £ 
Ca*j:a f Mg^ i@i^(±2tt^-^ni-^*i^(±'?-^^ft^»^ ? o. 0 1 Si%ar© 

!EH-efT3'J&K# 1 **o Ca, Mg^*n^«t*P^*^**#S(Zf±CaJ3J:y f MgW^m-'& 
0.0 0 3 -0.01 Kfi% t^li L^o 

[0 0 4 4] 

Yjoi^La, Cef«REM (#±*7nS£) t±> CrBJKb&lH* 

*ftf-c& < , #i#8fcfbojg.6Kfca^£&rt*±i£ l% < & 0 , *Por»*ia»'fbl4w^b 
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-eo-a-tt^a^o. 2 osa%mTo«EBa-eff 9^s* f *& 0 y, REMasjnuj:*w 

UI±Yi5 J: CTREMWd 1 ttm±<^x^o£-ft^rfi£ 0 . 0 1-0.2 

[0 0 4 5] 

f Wtt©5C*t LT, SiftSftJKwefc^JCWift^Zr, Hf, Ta, W, Re, CoOlSJ 
[0 0 4 6] 

-«:W4^#lL!»7C*t?*4P, S, O, Zn, Sn, Pb&^(±> jS3gtt^flliMatt«:lt 
«i" *jfiiJ5»?>?r«B«r BR i i: i Lv» 0 JM*Wfc»i*fc*v»3MiUfc LT P : 0 
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